Abstract-
Introduction
Energy plays a significant role in economic development of any nation and in improving the quality of life of society. As per National Sample Survey Organisation on the Household Consumer Expenditure in India , 42.3% of rural households and 6.4% of urban households in India still use kerosene (fossil fuel) as a primary source to lighten their homes. This data reflects the status of non availability of power to 72 million households in India. (Deshmukh et al. 2011) There is continuous power cut from energy deficits which has already reached to 9 percent in the electricity sector of India. (CEEW 2012) These statistical figures pinpoint towards energy deficit in India as current energy supply cannot meet the growing demand of society and burning of fossil fuels also leads to environmental pollution.
The best possible alternative available for sustainable growth is to generate power through Renewable energy sources that is solar power. Solar energy is used to generate electricity which is cleaner and promising in comparison to conventional energy sources as they are scarce and emits various toxic gases in environment. As per Estimate measure for Renewable energy, solar energy can reduce the mitigating climate change and will help India in achieving its set target of reducing greenhouse gas emissions from 2005 levels by 20 to 25 percent by 2020. Carbon dioxide is one of the contributing elements in global warming and solar power has the potential to eliminate 95 million tons of CO2 emissions annually by 2022. (CEEW 2012) The promotion of solar energy is vital as in accordance to the utility scale, solar energy leads to various environmental benefits and it is also expected that inflation will come down with its increased deployment. (Harish and Raghavan 2011) The systems based on solar energy can play a significant role towards the fulfilment of demand of energy by industry. One of the product of solar energy i.e. Photovoltaic electricity generation is a promising solution to generate climate compatible power with sufficient energy potential which would cover the present worldwide demand for electricity consumption. Photovoltaic system is advantageous as their demand of power is low, can build integrated grid connected systems and can act as standalone systems. In USA and European countries photovoltaic based energy production facilities are already in operation or are under construction. The policies framed by Indian Government focussed on providing financial and technical assistance towards exploitation of solar energy for power generation through the Ministry of New and Renewable Energy (MNRE).
MNRE is the nodal Ministry of the Government of India at the Union level to sustain all matters relating to new and renewable energy. The Ministry has been facilitating the implementation of various programmes to promote renewable energy resources like providing renewable energy to rural areas for lighting, cooking and motive power, disburse renewable energy in urban, industrial and commercial applications and development of alternate fuels and applications. In addition, it also supports research, design and development of new and renewable energy technologies, products and services. (Government of India 2015)
The ministry had formulated various plans to utilize the solar energy for power generation. The Ministry supported demonstration and utilization of selected photovoltaic system in India. However the program excluded the areas and products which are supported by the schemes on remote village electrification and urban applications of SPV. The demonstration programme is being implemented through the state nodal agencies, the Akshaya Urja Shops and Indian Renewable Energy Development Agency Ltd. (IREDA). The ministry provided Central Financial Assistance (CFA) on SPV systems under the programme in a following manner The first phase of the Mission was mainly focussed on grid electricity but also contributed in dissemination of various off-grid applications of solar energy. The financial assistance was given in the form of subsidy i.e. 30% capital subsidy and / or 5% annual interest bearing loans. IREDA was designated to provide refinance to the interested banks to enable them to offer loans to consumers at 5% annual interest rate. MNRE also signed agreements for with National Bank for Agriculture and Rural Bank of India (NABARD), National Housing
Bank and Central Bank of India. NABARD enabled the Regional Rural Banks to sanction loans at 5% annual interest rate and also directly disburse subsidy to consumers for small solar systems, including solar lighting systems. Reserve Bank of India initiated subsidized loans to entrepreneurs at interest rates not exceeding 5%
where refinance at 2% from Government of India is available for solar lighting systems. (MNRE Document 2010) Figure 1 .4 shows the assigned benchmark costs for SPV devices by MNRE under JNNSM. The success of the Jawaharlal Nehru National Solar Mission depends on various aspects-the subsidy structure, the role of standardised systems and institutional models of delivery. Following Fig 1.4 shows the cumulative achievements of Phase 1 of JNNSM in the form of generated power in all consecutive years from 2010 to 2013.
Targets of Phase 1 in every consecutive year have been achieved in an escalating way. 
Table1.3 District-wise installation of Solar Street Lights (STL), Solar Lanterns Systems (SLS), Solar Water Pumps (SWPs) and Solar Home Lighting Systems (SHS)
States 
Subsidy provision under JNNSM:
The MNRE provides only 30% of these costs as subsidy and remaining cost is bear by the beneficiary. 50% of the cost of device is eligible for a loan at 5% per annum and the user needs to deposit down payment to the tune of 20% of these costs. This approach to pay the cost is not feasible for the user who is interested in individual small system as these results in high price to them and reasonable price for big system or bulk of products. (Shrimali and Rohra 2012) It also makes solar energy devices unaffordable to low income group. As per guidelines written in JNNSM, beneficiary does not have choice to select the subsidy type among capital subsidy or interest subsidy. This initiates a crucial concern that whether banks will also be selective in choosing the customers interested in interest subsidies to avoid the risk of financing which in result is not much terrible to market. (Harish and Raghavan 2011) It can be resolved by introducing local intermediary Non-Governmental Organisation (NGO) or a government body who can absorb the financing risks. Such an intermediary will voluntarily pay the upfront costs of the device and the loan advanced by the regional rural banks, in return for a monthly payment over a fixed period of time. Till the user becomes the owner of the device, this system will work on credit or lease model between beneficiary and intermediary body. This system is advantageous by making the system much more affordable for the rural poor as margin money can be avoided under this. Furthermore, if the intermediary is a Self-Help
Group or a NGO, such a system will help in the overall sustainability of the project in terms of maintenance, and training of users. ( 
Conclusion
The phase wise target allocation and target achievement across the states in India reflects that solar energy generation through JNNSM is successful to somewhat extent. SPV technology which converts sunlight into electricity is workable option keeping in view the climate conditions (long summer spells in major part of India). However the expensive solar power of JNSSM will continue to reach only those households that are already connected to grid energy supply as JNNSM is more focussed on grid connected power generation.
Government subsidies and investments need to be directed towards off-grid generation of solar and other renewable energy to meet the needs of the millions of energy starved population and that too without compromising the energy security of the country. It is significant to follow a systemic approach to understand while designing and conducting research to diffuse SPV devices to mass in a better manner. The efficient feedback mechanism and regular interaction between technology developers and users needs to be included in JNNSM model to flexibly design the product features and benefits according to users need. JNNSM has ability to establish and enforce standards in delivering solar energy power to whole India by introducing and altering few features like providing after sales service, provisioning of access to low cost finance, altering interest rates to meet the needs of the range of financial institutions, attaching greater emphasis to the role of Self-Help Groups, and increasing the participation of women.(Shrimali and Rohra 2012) It is important for Indian government to push policymakers to improve and expand SPV markets by analyzing the market barriers, political constraints, and cultivating locally appropriate service models. (Bhattacharyya 2013 )"An analysis done by Greenpeace shows that the Jawaharlal Nehru National Solar Mission plan could ensure an annual reduction of 434 million tons of CO2 emissions every year by 2050 based on the assumption that solar will replace fossil fuels". (Sharma 2011) 
